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ABSTRACT: 

PROBLEM TO BE SOLVED: To enable a light-emitting device possessed 
of a 

transparent substrate of GaP, GaAsP, GaAlAs, GaN or the like to be 
improved in 
emission brightness. 

SOLUTION: An N-type semiconductor layer 3, a P-type semiconductor 
layer 4, 

and a light-emitting layer 5 are formed on an N-type semiconductor 
substrate 2, 

an N-electrode 2a and a P-electrode 4a are each formed on the N-type 
semiconductor substrate 2 and the P-type semiconductor layer 4, and a 
semiconductor light-emitting device 1 is mounted on the mounting 
surface of the 

mount 21b of a lead frame 21, making the N-type semiconductor 
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substrate 2 

located on a light-emitting direction side and the light-emitting 
layer 5 which 

is located on the mounting surface side of the mount 21b 
respectively. 
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nmiR i j mimi$m*mmb , zm 1 

l cDiffiLhKxe?^ >Mr/HS£$;h. 

*:« i mn.m*m@ t % z com i 

(cx£**S^;WS£§;h.fcS^*S£^.ft«fc, mT 

iem i 2 «±ffl±ciBiss tit: 

as 1 om® t , msjfi 2 &sm*m#mf)±£.mzti 

t , ffiEts 1 gma^gfrffi wi*«^i6j-r* t , 
m im 1 giis^gttii fc mew 2 gms¥gfwi 1 1 

[ 2] %2 com® t mm torn, m^&x- 
hnx tmmmmmmiz x^x WRW**o«fiswt 

a. 

[»M3] 82«SffifcJS«ilifc«ISI£, v-f^o 

[ I9*«4 ] % 1 tJ ctlXI^ 2 OWffiM; , TOWfoWtt 
?£#1 0/imJ2U:-C*>Ol 5 0;xmJ3lTtf>P3afc(i£tf> 

&m$«i, 2*/s»43iE«« j i i »*«3isea. 
«. 1 om@*«$ii/2ffiSr±fflt u -e^ffij: 0 

4IHB#T**ii:S:1*at1-*aW»Hl. 2, 3*>fc 

raw** 6 ] m 2 nmrnt. m 2 mm$mmmn% 

commv-u^friix , mess 1 jmh!*****: ffie 
fig&&^j£*«£fr^4,r * 

1, 2, 3, 4, 5*/c(46lEi£«¥gft?BtSia. 
[ I iM 8 ] It * ^flsf&^^TfflW 

x^iztzmt't&m^zKiiimnxmft 
1 mwn 9] mi mmm*mmm t . z com 1 mm 
gmxteMBEmzm^xMizBf8.ztLfi:mimw.M¥ 



2 ) flfBHP 1 1-3 1 7546 

2 

ffl±Kyi»s$*ifc« 1 ^mst , ffiem2^mM^* 
*mmKm?t. zm-mt^mM^immststi 
m%m.x'h->x. mess 1 iimwi^ 
wmt%h®mtLx. miimwmM=(-mimm 

10 [000 1 ] 

V^- . fflftimnitlt&ffift <=>^& GaPl, G a 
AsPS, GaAlAsl, Ga NjMtX*>fb&&&* 

mm® u^mmmtt fttc¥*tt%xsnctt 

[0002] 

20 fciNst****^*-^ Jew*;, tvk-. n 

®*m%k'cr>%%&$:Wr>bCOtlX. GaPl, Ga 
AsPI, G a A 1 Aslffr', ASV^iSfe^fe* 
if<0f6Jt&&»ot,<0t LTGaN^OIII-VK^-ft 

[0003] ifLA>c7)GaP^, Ga A s P^, Ga A 

i Asmc^t^mmmmm^mi^m.mTX' 

*mwmn&T* r nsmtmmmj tut) zm^ 
so z^nm^mwrni^iM (m\<n±w) iz 

s-e-*. -eL-c. misti, ns^^a^Tffi (*2 

[00 04 ] ifc. ic^#^*^^fflV^3tS 

40 % ^li-^c^*> p - n ISfeWtfilMtZ <hXo ^IS 
[0005]^, i^^^S^Wlfe^fttcM 

^i*i*> d * s: u - k 7 is-^mmmiztkv $ 4 c t 

IzVffitt: h <F> b fi£4 X 0 IZM& § tiX v 1 4 . 
[0006] G a NJtofc^ttiftlW*** "lffl"f 4 

50 ^SI^^TOi, mfkmfcb Lxm&myrj 
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[00 0 7] LfrLtrffih, «SS(C*"9. GaNfcftS 
§flft G a NM^^ftA^&ft»«#^flft J: 
dfcfcD, £;M;IIJUffifcL?Jfl»fcOaNjM:4M 
¥^*^&ft¥#ft§^?^*^S!^ft J: o fc&o 

B8T'*ft<7)T\ ±&<DGaP%, GaAsPI, G a A 

m&t mwxff-mttLb+i ztm&tK^x^hn 

[0 0 08] 07{iGaP&. GaAsP|, G a A 1 

[0 0 0 9] miiZfjktXolZ, f5|WLED7yr 
f 0 ^yhgfl 2 1 bjWBj£$*l, I^Xb 

352 l b<n&z*mWffltM=F2 2*mmLt:h<7)tb 

ft. ^<n^m\kmtm-22\,Z\XV '4 ^2 3*^^2 

f22W7^t235: £«>TX;K* ^{Sfll 2 4 fe J: -5 
Tttih LTLED7 y7WK*S*l4 . 
[0 0 1 0] vmVffflt&Fi- 2 214, WitfGaP^. 
GaAsP^CD*t£f4. n»IM2 2afrIl^ 
*<0±fcnS4q»fWB2 2batf P M^fM2 2 
c #x * t J: 0 0.&®lffM£ ftft . % 

P-n«£«2 2dT**. nS¥gfl«2 
2 a i4zglH4T'* -j T . * <0Tiiffctta»^) H f b »K 
<0nfSfi2 2a-l*qgjftS*l s p fi¥«MWl 2 2 c tf> 
±ffi{Cfi+*t 1 o K -y hJ&ROpfcffi 2 2 b - 1 
fi££*U £tf)p1&K2 2b- UC'7^ J r2 3^yf -f 
V^SflTOft. -eLT, nS¥»flM2 2a£>J- 
K2 1 aC0-7«7yhgfi2 1 bMKUffiiS-frSJtrttSMI 
ttcosatffj 2 5 te J: o T*gflM«^ 2 2 (i V7 y h 

a 2 1 bt^a$iim^*^o«awtcfg^sis$fL 

ft. i««aWJ2 5tt. fcfci«3MBwc!K*54MH* 
43Wfc L£*ifc7 -f 7-t LTA gfr&A-LfcfcOjWlF 
aciOfflT* -6 -I i: #Rfc» £>ftt ^T. iALfcAg 
(c£oT+#&g«e#*#feixft. 
[ 0 0 1 1 ] * IX , nS¥igft»£2 2 a^MOS 
?>*§£(C{4, #*tt<Oj^J2 5fcJ:r>TfflSSS*l.&t> 
OT"t4, «Sffl2 5tftfS&ffi£:W«<-tV?;'hS2 1 
b<0^«8iatffillffi^«t 5 tftK3««m$:Bi: LT 
fc(tii\ |g*B-r^^P'-n«^«2 2d^Tfcft 
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tftmwyh»2 1 b-CR»S*T«3t»l*HCiaiJR 

[00 12] GaN^O3g0JM£fflV>ftGaN^ft£ 
*4H!l*ffe**?0«^Tt. .TOjrd&GaP^. G 
aAsPI, *«tefcH*tfffij£fc-*S£ 

[0013] H9t±GaA 1 A s 'I 

[00 14] ;»GaA 1 Asm<Of63lSR^3 inip 
S^ttffi«m^*u *«±fcp£¥SfcH3 2 
10 b, *SttJB3 2 d£.l>'r>3!¥«ft®3 2 c^It^y 

iriHSHfc <fc 0 JffiKBUBBAd it . n m*mm 3 2c 
«0±ffitCld H ■/ hffltn nfS3 2b-UMUv> 
ft. pH¥»*»RttGaAs»«T&->"C. mffll 

»*LfcH9fc*1-J:34«)R*t*. pM 
¥8WWH 3 2b OTEB WSSW) H -v ^ JBttO p mffi 3 2 

[0015] ±iBVvffu9*&£fcfcl<vCi, flft/fT* 

I. p - r. Jg£isW*§*?&ft^ «±«te < I. i 3 &IE 
[00 16] 

i^jw^Li-j t-tmm] hi o«¥sw(s«3t« 
oar* 4. 

[00 17] ElfciSVvc, f63fcJBA(01jjfc&>fe«¥*Wt 
JWr^ii**tt. ±trtci*i*»d*. T#fcfoa»D#, is 

30 El^ft e&G a P^<0«^#. 5 = 25- fft t/h$ 

[00 18] t«r*>t>s 01 0O (b) iz^tXoiz, 
±JT£\i+ Y^|6]$r 4"C>t 2 <9 cOSEH^I^I* 1 3 ?t L u <7) 

hbTMSdX'£%MZtiZ><7)X\ TUMt-YtftZ 
4>'t»H 2 e «gIl;|Sii>3 3tL d <!5A* j^tcKO tUti 

7^-AcO-7<>yNa2 1 bcoM^>y^ffiT-Slt$il. 
S*4 s «*«3e3R7-2 2rtS:a')±*tcK , 5asSfi*. 

4S*W*^tt, (si fc «t o icfflffi S s ^A»*jW8W 

± X77|Bl?r 2 (9 C7)MC[6]*^ 7tL s <7)A Sr^lC 

14, ^m^^m^2 2mzmtztb^MHzmtn-r 

Zb\±X-Z%\\ 
50 [00 1 9] ZZX\ ftV)W*)iliUz^Xt£t&f51M 
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[0020] z-f , 2 2<?)mmx-hz> 

P - n 2 2 dhh\ ^m'&M 3 2 d #J:Hfc < ■?> 

-x hT'BgJRSiil. ItrtiZifih 0 , JHS±#fcto*»3 10 
[ 0 0 2 1] ifc. f'^^fftli^^ yy^lSCfc 

w&i&jcfx?^ ^■M f m : m : f-22^mrhn 
wm±v>mmwm2 2 cmizmx%M*)-t&f—>* 

zbtK p - 2 dt^mmym^n^z 
bimsit. nm&m&fc2 2amm { T-mt 20 

tiVftffli., Hi O^fcft&r-^&v^^Stfo 

[0 0 2 2] P -ntg£i$2 2 d*>£>T£[6]#3 
3(3i, V^y 1-35 2 1 b^RMffit LTfcWf 

W . n m*mfa£M 2 2a OTlBfcUtfMWtelW) n 
ii2 2 a - 1 #J> 0 , Zrtl&b0)9HBtt& 
mtfJtMZiiXio*). iote&JBfcttfcfcflMWifc 30 
a^>. £*i&<On1iffi2 2a-l#i5rt*PfBCJtWLT 

[0 0 23] «**'j2 5tCAg***-i*fcAg^ 
-*bT'ti. As e#li*H»*»fe<07Jt3ttcWUT3tS' 

T t £ 5 J: ^ (c^ffl-fi. . Itztf-oX . &€tt?)J£«#J 
2 5i:LTAg'*-*h£ffln4i:, v>yhg&2 1b 
SrKMSBfcLTWCt. Ag^-^McJSftW&iKt;: 

tlx. Zcr>mMf£*m*:Mzte. muMffiZ** 

Kti&mm*). mmmi)CDigMi>x' 

[ 0 0 2 4 ] SKp*fcli3&3fc*?2 2?»&f# 
^T. ,I<0B&K:J:-»T1B**I2 5 1 LTfflvtfiAg 

«W*J:dt-ftifflU Ag^-xhS#o#«iRfcira£ 
"CfflBStiJ: &3te!»«3Wei * . LfctfoT. #btSHP2 
2 <0«*«KO«TSIB < - 1 fc* 0 . ffi&tf$it Lti 
hcotnmti^-t <, ftSSttK: 50 
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[0025] ULh^J:-?tT^(c|6l*^ 3tt2oott>, 
[002 6] $4>(C. GaN»0^*W&3fc#y*ffi£ 

f**fflV**>«£Ji* GaP*?GaA 1 As^WidtC 
563tl3&»A>±08t|6|3&» -5*0 3 *>^«0±jaffl!*^]R 0 
Zti&mm'ftLX&X$h5&tizW}-i-&®fc\i. * 

mwmftx'iztf o iz < < , «s<oirrfcii4> i/w v \ 

bfflMfih hh^'j Wfflfibh . 
[002 7] i<0«tdC, fi!*OGaP^, GaAsP 
^, GaAIAsI, G a NH* 

[0028] *WHfc*JV»TJW»S"r'C*IIHtt, G a P 
^, GaAsPl, GaAIAsI, GaN^^ 

[0029] 

mmwLt . Btiie^ 1 ^«M^fts«^® 1 <o±a± 
a$ 2 co±E±{=^ji)c ztitznu vymt , Miem 2 «c 

m^m^rsjTft -5 t , fflgR i t file 

&2mwm*m&mt t j: oT^jssfii) p - n«-&t 

•(Maiaarcji*. 

[0030] 3 4ffl)«T1i. «3e«*»4.fll*tcm 
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[00 3 1] 

2 mm^wm t , Miem i g^M^fts 
rac^ 2 wiBPicm^ wan i , meit 

(DHittti y - H 7 ^(iffi^^fMfflt 

m mwmxfoz'h *> x , miem i 

fc«ie»2W«ffliN»fMI4:fc:J:->T»*3ti*p-n 
»*fcJ:6«iai*«inaS«iiillfc**«»i:UT. w 

■s %.<rm o aj u»*£±*f * - t 4 1 u ? ams* 
#1-4. 

[0032] »«3H2fclE««»!H{i. IWE»2<0*ffi 

itxft&mwtht^oftftiirti. 
[0033] immsizimcoftmi. mim2cr>mm 
t mmmm t <n is £ v ^ ? nv \* y r £ it lx %%m* 
^mmmzm^itzzt zmttmm i iam*>¥ 

[0034] ts^«4 izummmt. mem i & 

»2tf)«g(i. ¥iB®#*MS@# { l OAtmJiLh-C^ol 
lz J: o "C , S&# { &STft -a T TBSJi L =5r v ^ «t *> » 

[0035] nmmizgfflcomui. +*rtt.ztvk 
%mw®.zixtMT^t-th3>mwxhhz.bz%{ 

TRW Ucft*«ffi*>^W$£:mcJR 0 iBSfu 5tW 
[0036] IS*56t:ie«^f6Bfl{i, ffI£IS2iO«ffi 
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tix^hzbivmt-thinsmi . 2, 3Ztzi&5si 

«rttc*s«-*f6#«««:l»f 4 1 1 fcfc. «3OT*»4>T 
1i^ftfroftZmZ^xmM?cr>±.1jh&WM1i 
^ftfrbithZ b iz X 0 . *) tH U»¥Sr±lf * i 

[0037] m^7 izumvmwte, mztmwftx. 
m^mmiza^x. 'j?%<tt>mmimwm# 

ffiemi^ms¥^*ihHuism2^msMi:^ 

sKsnTv^ifc^afc-fsm^Jsi. 2, 3, 4, 

[oo3s] is*jfl8 [zummmt. mmmm^ 

-SKWiA-f t>tcish<r)m®tm&.%ixX\>->& i t Sr#M 
t1-4|«^Jl2 ££!±7fe«^¥^MB^rt'ft 0 , 
^mx-ft^T^o^SMg^ffi^lt'J; O^&S 

[0039] mm9 iz&mmmt. % 1 ^ms^^ 
, i«» i ^ms^fts^m i co±B±t 

i: , Btrtem 2 ^ms2^#*ao±^^fiSc $ turn 2 <m. 

commMtzffittz^mwftfcgwx-hnx. msui 
aas^fl^ffiMtfisfcttffl immx-fo * x . mib* 

{2MB Eftcoj; o W*iWcft*<ffltt*)Sft*ft*fflV^ 
4. 

[0040] art. *%m<nmi&.<?>m&<F>$ : fomzm 
[004 1 ] hi ii^mcoim^mmmm^ 

•fti&mX'h 4 . WfiffMi > II 7 8 L 
50 ED7yrc7)iJ-H7W-AOU-K2 1 aW)Vb 
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[0 0 4 2] HlCfcWC. mmTlli. GaPl, 
GaAsPl, GaN&Oft£^#tt£;fl]fflU:fc<7) 
T\ 3S^nffl*#*»E2tC»!Bi3t«3fc3aatt<On 

ffi*»fW3tpfiimiiwi4fciflwiu ^n«.(cj: 

4p-n«£«£B3fcfl5fcU!*>«>T'Jb4. tfcfc 

nffi^flc^2«nM2N»fMi3«flWllli«r»l 
wiiBktftkfcfcfcs Hw«)K»fc*iV^'C±iiIt*2 

^)nti2a?:Ml, pS4^fWB4««MmiH» 
<*>p15tt4a£:R«fcl<-y ^5S;Oi<75i:LT^j£LT 

StfT, n£^fl*«2#±ffl-C&->T»3fcS5*** 
«>T*fc*4«»i:t'C^yh«2 1 b«±£|&«* 
4fc«fcU OfBfcE 5 £T(RIWI 

fc-*-4 4. 

[0043] fSftfU^rUi, V*>yhiI21b«CfttBU 

tzmm&<omm\ etzxix. yn»2 1 1> £ 
m&ttk t «> k u- h 2 1 a tmrnw^Ms-tt 4. 

£±*Ji:L£*iC7 4 5-i: l/CAg£3UU:«>*>r 
»0, »ALfcAgft:J:->Tp«B4aft«J-|«2 1a 
C*5BI§-*6Ci:*«-CS*. *>fc, n«ffi2al±7>f-V 
23(Ci->TU-H2 1 cWfcsKVT* v^Sfu 
SH t ltty-K21a. 2 1 c fc <3fflT«»8M»$;h. 
4. 

[0044] JjLhWflWtKftV^T . fBfcfJIi 1 1 Kiimt 
tt<0 n S¥gf&I 3 frtymtn n £¥$ft£tf 2 £ felt 

t »bh* *: (ifcaattw p wmvm 4 z mix t 

ffit Lfcn£¥#ft£tR2J: 'HTfflfcffiBU 08? 

2 1 b**OT»cifi<$r*J:$Wtttl/0**. 
010 0(a) Lfc«fc 3 fc, XXV^iiHCSKO 

[004 6] iiltttU 1100(a) K^-f J: 5 1 
f63^A" #v*vM»2 1 b«WBta<'S:4J:9Sr 
T«M?a*Uf, £<D«**A* *»feflRffcm*»"33l£ 
{±01 0<7> (b) -C*LfcL' sC0«fc'3fc±X^r[Bj«O2 

T2 2 <o*uax 0 ai-ti fc . iwttlfafciiv^y 

HS52 1 bCOftfflmtCftfrlljfa*?. H 1 0(7) ( a ) IC 
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1 0 

*(6l(cK 0 {frf-I fc #T'& 4 . L/c* 4 -? X , fBfcfltfi 
KlieEfc&oT^4ii-£fcit'<4fc. 3E5C/i*»<9«WSrfc: 

[0 04 7 ] 01 Oct) (b ) t'/T^UcLd, L ' 

d<7)2e<n®mx'Tii\,zmxtiifc%tihmi. 

[0048] 02(«iJW«B)c*^tWSlW)iaB9BI'C* 

o . 0 i t n t m tumz^x itmnn^ 
io x'WskL*(r>mm%mmt < tmtz>. 

[004 9] 3&&frl0)n*m2aLi±M£J8f8.Lt: 
n 2 fc , n 3 &tf P S^frfl 

4^9^401 flfe«0fc£<HtT*4#. P if 
8ftJf 4 CDTSKfi 1 HOpHM£4 a SrlgttT ^l><I t 

&t^st«tteoift«jntiffiffl u*^i t <r>2&xim ix 

[005 0] -f^^, ^3t?g^l&v7yh^2 1 b 
^^ElS-t 4 ti: ttcD — H2 1 at 4*: 
Pm4at{iV>f^avN'y7 , 7lr^UTV^S. 
20 i<7)^^n^>7"7{ip!tli4 alzyj^itfyr '< 
yfhtzmz, z.<r>itv=T4 y?Uttm*mLxm 
*> ^'4 Z. t ic J: o T . p 1BS4 a fc-fr teTBJSS t 
«0T$>4, -eLT, v7yhS52 1 bfc^®LTll^-r 

sr-tyryii. •7^;nA'yr7^v7yM52ib 

»±Biiti@Wjgl6SMl>»^flirr4 i I lz£ n X- 
[005 1 ] ^OJ^&^-^nA^^STfflo^ft 

»itfc*jv^T«>, »*«5*»<5>09*c»ajsii43ei7)ig 

(aWJ&WV^ikli. Hl*>W0>t,«Oi:R«T*4. 
30 [ 0 0 5 2 ] i fltCjO I X , p S^ftB 4 <7)Jgiftc(i 
1«(7)pSS4 a^t*StfT^Ti6*iiiaS:^5< L 
Tv^cr)T\ ^7OT5*^Ttcfttt4^iS^Mm^JS 
lf4^t*«T'#4. L^-jT, -77yhgl52 1 b£ft 
R9fHS^J:4Rftfffli: LTfefttf, TWfc*tfc*t± 

muntmuzmmthzttfX'Z. mft*®wtz> 
zttfx-Zh. *lx, Ags<.-x}-mz±imn.ft<o 

#>t>tlXL&oZ\bi>%\\ 
[0053] ZcoXoiZ. V-ifartyrimmLtz 
40 1 W» HflBfC*<ltf , V7>-b$21blpv 

[ 0 0 5 4 ] G a N*^fc-&«jim»**f W1-4 

4 rtTflSSEaW)^ < p«ffi4 aWitt±<0^-C-^3t 
t4M[6]* ? $>4^to, pS##(*l4^ffi«(3ff^iS 
fcP«ffi4 a*S»t4«jSt-r4;kt:J:'3, 

50 fL4. -eLT. ZtopW&4ai1ffiB*imZ:mmt-t 
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oft*. v*>yh&2 1b£.Wt»tiEMtm*m\vZ&t 
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